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Lampiran 1 Hasil Pengujian Kekerasan

HASIL PENGUJIAN KEKERASAN
No. 137 / P Kkr / BT.DTM / 2018

pesimen Friction Welding (Tembaga vs Tembaga), Variasi Tekanan.

Kods Jarak dr dy d, d rata.rata Kekerasan
sambungan (um) (um) (um) (VHN)
10.0 |mm 57.0 60.0 58.50 108.4
8.0 |mm 53.0 53.0 53.00 132.0

30 |mm 54.0 54.0 54.00 1272
|15 [mm | s60 530 | 5450 124.9
05 |mm 56.0 56.0 55.50 120.4

0.0 51.0 51.0 51.00 1426

05 | 55.0 55.0 55.00 1226

15 54.0 53.0 53,50 1296

30 || & seb] 53.0 5450 | 1249
8.0 53.0 540 | 5350 1296
10.0 56.0 55.0 55.50 1204

52.0 54.0 53.00 132.0
Usaony 530 |/ saoo 132.0
P 3o | “Ns30 [ HFssian 132.0
1 550 540 54.50 124.9
590 | 580 | 5850 1084
50 | 550 | 5650 1204
59.0 59.0 59.00
53.0
54.0
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Lampiran 2 Hasil Pengujian Kekerasan

- DEPARTEMEN TEKNIK MESIN SEKOLAH VOKASI
. UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN KEKERASAN
No. 137 / P.Kkr / BT.DTM / 2018

Spesimen Friction Welding (Tembaga vs Tembaga), Variasi Tekanan.

No || K o& . Jarak dr d; d, d aeam | Kekerasan

sambungan (m) (um) (um) (VHN)
10.0 [mm 540 55.0 54.50 124.9 .
_ | 80 |mm 54.0 53.0 53.50 129.6 :

§ 130 |mm 53.0 54.0 53.50 1296

IS 15 |mm 53.0 53.0 53.00 132.0

: 0.5 |mm 54.0 53.0 53.50 1296

i 3 3 |40 MPa 0.0 [mm 49.0 47.0 48.00 161.0
e 05 |mm 54.0 54.0 54.00 1272 i
3 N c | 18 fmm 53.0 53.0 53.00 132.0 |
= 3130 |mm | 540 | 540 54.00 1272 4
= | 80 Imm | 530 54.0 53.50 1296 B
a 10.0 |mm 53.0 54.0 53.50 12906 i

Keterangan :
1. Menggunakan metode uji Vikers dengan pembebanan 200 gf, 5 detik
2. Satuan pengukuran diagonal jejak indentor dalam pm

3. Pengujian dilakukan pada tanggal 31 Juli 2018

Yogyakarta, 31 Juli 2018
Ka Sub Laboratorium Bah:
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Lampiran 3 Hasil Pengujian Tarik Spesimen 3 Tekanan Gesek 30 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 30.3 Test date Area Yield pomt Max Load Break

Friction Welding el kN kN kN
2007-01- 79168 10.263 10,431 5.0%0

12,00 . . : . | .
6,00 -~—--— =1 ' .

Yogyakarta, 21 September 2018

Eepala Laboratorium
Material Teknik

Sudarisman Ph D
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Lampiran 4 Hasil Pengujian Tarik Spesimen 4 Tekanan Gesek 30 MPa
LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 30.4 Test date Area Yield pomnt Max Load Break
Friction Welding ] I k1T KT
2007-01 7% 168 5799 11451 5 640
12.00

1080} - —----ioe oo
T . | ﬁ
1.20 I | | I

6.00
3.60 '
PTG OSSR N
) —

Yogyakarta, 21 September 2018

Elepala Laboratormm
Idatenal Telruk

Sudansman Ph.D
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Lampiran 5 Hasil Pengujian Tarik Spesimen 5 Tekanan Gesek 30 MPa
LABORATORIUM JURUSAN TEKNIK MESIN

UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 30.5
Friction Welding

Test date Area Yield pomnt |Max Load Break

min* kT kT k1T
2007-01. 79.168 7.801 7.803 3.891

10.00

8.00

6.00
5.00

3.00

2.00

Yogyakarta, 21 Septernber 2018

Eepala Laboratormm
Idatenal Tekruk

Sudansman PhD
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Lampiran 6 Hasil Pengujian Tarik Spesimen 6 Tekanan Gesek 35 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 35.6 Test date Area Yield point Max. Load | Break

Friction Welding i kN kN kR
2007-01. 79.168 13.815 14.023 6.604

15.00

13.50
12.00
10.50
9.00
7.50

6.00
4.50
3.00
1.50

Yogyakarta, 21 September 2018

Kepala Laboratorium
Matenal Telnk

Sudansman Ph.D
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Lampiran 7 Hasil Pengujian Tarik Spesimen 8 Tekanan Gesek 35 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 358 Test date Area Yield pomnt Mazx Load  Break

Friction Welding i kI kN k2T
2007-01- 79168 £.358 12705 | 6352

14.00

7.00f--—-+~3--—-- ' .

Yogvakarta, 21 September 2018

Eepala Laboratorium
Material Telonik

Sudanisman Ph D
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Lampiran 8 Hasil Pengujian Tarik Spesimen 10 Tekanan Gesek 35 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 35.10 Test date Area Yield pomnt Max Load Break

Friction Welding mm” kI kI KT
2007-01- 79168 8 046 16043 7644

17.00 : . . . : .

8.50---

Yogyakarta, 21 September 2018

Eepala Laboratorium
Material Telouk

Sudarsman Ph D
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Lampiran 9 Hasil Pengujian Tarik Spesimen 11 Tekanan Gesek 40 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 40.11 Test date Area Yield pomnt Max Load Break

Friction Welding il KT kBT k2T
2007-01. 79.168 7.093 13 884 6.940

15.00

12.00 I I : I I I I I
10,50 . ! . . . ] . : .
7.50-- I I I I I

080 160 240 320 400 480 560 640 720 800

Yogyalearta, 21 September 2018

Eepala Laboratorim
Matenal Teloruke

Sudansman Ph.D
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Lampiran 10 Hasil Pengujian Tarik Spesimen 12 Tekanan Gesek 40 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 40.12 Test date Area Tield pont MMax Load Break

-

Friction Welding el kT k1T kDT
2007-01. 791638 &.387 12715 6.345

15.00

12,00 ' : : :
S.00 | | | |
7.50 . : . :
4.50 I I I I
3.00
1 S——

I H
0.60 1.20 180 240 300 360 420 480 540 600

Yogyakarta, 21 September 2018

Eepala Laboratormm
Mfatenal Teloruk

Sudansman Ph.D
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Lampiran 11 Hasil Pengujian Tarik Spesimen 13 Tekanan Gesek 40 MPa

LABORATORIUM JURUSAN TEKNIK MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga 40.13 Test date Area Tield pont | Max Load Break

Friction Welding el I k1T KT
2007-01. 79.168 &£.089 11.989 5994

15.00

e T v
5.00 I | |
7.50 .
4.50
3.00

I S

I H
0.60 120 1.80 240 300 360 420 480 540 6.00

Yogyakarta, 21 Septemnber 2018

Eepala Laboratormm
Matenal Teloke

Sudansman Ph.D
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Lampiran 12 Hasil Pengujian Tarik RAW Tembaga

LABORATORIUM JURUSAN TEKNIK. MESIN
UNIVERSITAS MUHAMMADIYAH YOGYAKARTA

Tembaga RAW Test date Area Yield pomt IMax Load Break
Friction Welding i kN kN kI

2007-01- 79168 31.631 31636 15809

35.00

24.50
21.00
17.50
14.00
10.50

7.00

350 -]

Yogyakarta, 21 September 2018

Eepala Laboratorum
MMatenial Telnik

sudansman Fh D



